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Abstract

Activated sludge process, which exploit aerobic microbes to remove pollutants from wastewater,
have been used for the treatment of domestic and industrial wastewater. However, it requires much
energy for aeration and treatment of excess sludge. On the other hand, microbial fuel cells (MFCs)
are expected to treat wastewater with less energy consumption. For their practical application, we
should improve treatment efficiencies, reduce material costs and establish reliable operation. In
this study, we have developed high-performance and low-cost material for MFC anodes. We made
low crystalline carbon electrode and graphite electrode and evaluate their performances. As a
result, the low crystalline carbon electrode showed higher maximum power density due to its
biocompatibility. In addition, it has the advantage of relatively low cost and higher strength. These
results demonstrated the utility of the low crystalline carbon electrode.
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MFC configurations
(A) A double-chamber MFC; (B) A single-chamber air-cath-
ode MFC. CEM: cation exchange membrane.
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Photographs of electrodes
(A) Low crystalline carbon electrode; (B) Graphite elect-
rode; (C) Carbon felt.

RFBMILT 5 T A Y — (B 03mm) Z&BEF1F, 77—
Ry Tz IV MNET7 vy 7IROF & T4 Y — (E% 12mm) %
WALTERLL, 7V — FEMITHEMMEZ 1.0mg/cm?
HFF L2 — R R_—=s%— (EC-20-10-7, =L 7 sus htt
) FMH L7 AV —FOKREE1L25x25cm & L7z,
BRI R % ¢, FoloEENEHOT7T—4%
17— (mini LOGGER GL840, GRAPHTEC #1#!) % 3 &
L7z

FHMCRE L, WEERA E 2 AR & A BEEPEKS % H
WCEE L7z, B BUPERE, BEWREREE & L CROEREE
7K 400mL (Z3E#zE 10> MFC ONERIE 100mL 22720 ¥
1228, MFC AOFEEK 500mL H 100mL % 3 L Wil
BRI AN 2 Cllin L7z, ZRRIKPTE, B limBiaRE X
1000Q & L, #8543 HHIZ 470Q & L7z

2.4.2 RERENFHMES E

MFC % 42 HE#R L 721%, BIEHRE - EF MG (&
JIHHR) B L OVEREE - BEMHR (i) 21572, &
TIMRR DR A & ) KB, SO E )N
AP R, ZORE S LBEMOIEEIES % 5F L 720

KRB EEIIMFC DR KDFEEBRDEZRLTHED,
BHOFERZ BT LBICECHWENL /8T 2 =%
Tdh b WEHEHUE MFC 256 3 2BUETH 1), NEHLL,
BIEB L OEROHMII T TEEINS,

(V)=0CV (V)—1(A) R (Q)

ccll int

2T, E,, (V) ZERAT(A) OLZOEE, OCV IZH



HrKAIE AR E b D BB R

Ml EE I (open circuit voltage : OCV), R, (Q) IZ MFC ®
NI TH %, TbbH, BB EL 70y M L7MH
ENSHEIIIZ B TE A0, PRI EWIZ S EE
I CE B A MR RE T H o

HIE % BIGS 5 1 BRRIRETIC, MFC OAMTHRPTIZER b 4t
L CRIRBEDIRFEIC L7z RT3 a X7 v b (BAS#,
ALS1000C) # FIC7 / — K& h Y — FOEMEN OCV
DIRFET 1 5 REFL 721, OCV 225 0V 1274 5 F CTHEE
ImV/sec TG L7z0 ®I) P (W) 3o N7-EIEE , (V)
LT (A) OBR (P=IE) o8I L7z, BB H%
FNENT /) — FRIEE CTEHl-> CRNEE L BIHEZH
7eo T/ — NERMMZ, RS RREB S & OB K
FEBIIMAEOERBEE, 7—Kr 7o)V sORERKIZET
hOEEDO AR I VEH L7z, BON-BREE, BHE
B, BEAZ 70y b L CEIIME L O & 572,

25 HBREER

2.5.1 MERITERER

L - BBOWEE R IR, BB REREMII,
HTH O B d002 ASEEROMHE (0.3354nm) (237 < B LT
ETCWDLIENMERTE . —F, iR ZEBIL
d002 DED SAEHKE S TH D 2 L DTFERE T & 720 Rkt
RFEMIE, BB M L L TR S SR W,
B 2 \XHEARIROBEME L THEH L7288 122 S W 72
& BIROBEBE S, T2, R R F BRI K
HENTBY, AWM ERES XOBAEY - BEEO
BIRBIRIEN PG TR 5, —7, KEPTREVD
TEORE Y BEALFAER R LV ER L7,

2.5.2 BERENIHESR
BEOKMZLZR 5 12RT, EHEIEL, MFCIH LT
EHE2S3HHICAT TABIZEA L, 2o%idEsick
HL7zo AHEIRPT 1000Q Tl L 7231 3 o> MFC
ICBEICKREREE R Do 720 FHEHEDL 470Q Tz L 7
AR AR S R R BB SIR D EHWEE AR L 72,

iz 42 HHEICHE LB L OV miliii X 6
RS BOMBE Y, (R FER, BREREE
WMBLOTH =R 7 )V FORKEIEEITZINEN88.1,
69.5, 62.7mW/m> Td V), ik Vi FEmIL R E kR
BD 1365, I—KRr 72V D14 BORKEERL
720 Thbb, RERERZEMASDHEOEML Y OF
NI FEERENH R L 720

EAE R FERMPEN ISR 2R LB E S
AR (X 6) DKL ) BER L7z ARGk REMD
TIDSEREVE R REM L ) D ERB LR E W TR S
BEDWADHIERTE /2o WEMHH TOEMRELE DM
i, B OYEEESED B VI BEIC X B BUSHEE I
Lo THEL L. HHRMOILHEER L L, AERIAHEHL T

— 101 —

EMAFNEY 2 LED IS, EREEOAEYRE
YU THHIRETD Bo L7z, BUEEWIZ X 5 SULNH#E & 13,
EE_E OB O3 R DIRFU X o TRUGAZ L L
HEITL R WIRRETH %0 FBRIZ L > THEWOILH L 3
SICRELAERRNEZEZONL 20, R R KB
(TRSVE R & ) B EOBEY ORI AN E N &

=1 FHLUAER (EERMERFRER ZINEXRESH)
DOYERIERERS
Physical properties of low crystalline carbon electrode and

graphite electrode®

Low crystalline

carbon clectrode Graphite electrode
Baking temperature 900°C 900°C
Graphitizing temperature - 2550°C
XRD d002 (nm) 0.344 0.335
Lc002 (nm) 5.462 43.320
Bulk density 1.40 g/cm? 1.31 g/lem?
Open porosity 18.0 % 18.6 %
Bending strength 17.6 MPa 13.0 MPa
Resistivity 78 uQOm 12 uOm
Water absorptivity 8.9 wt% 2.2 wt%
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Time courses of voltage of three MFCs (GP: graphite elec-
trode, LC: low crystalline carbon electrode, CF: carbon felt)
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Power and polarization curve of three MFCs (GP: graphite
electrode, LC: low crystalline carbon electrode, CF: carbon
felt)
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